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ObjectiveaaThis study evaluated the symptoms of post-traumatic stress disorder (PTSD) among North Korean defectors and their level 
of suicidal ideation and the correlation between these and heart-rate variability (HRV) to explore the possibility of using HRV as an ob-
jective neurobiological index of signs of autonomic nervous system disorder.
MethodsaaA total of 32 North Korean defectors (nine men, 23 women) were selected as subjects, and their HRV was measured after 
they completed the Minnesota Multiphasic Personality Inventory-PTSD (MMPI-PTSD) scale and the Beck Depression Inventory (BDI).
Resultsaa1) Low-frequency (LF)/high-frequency (HF) ratios in the HRV index and MMPI-PTSD scores were correlated (r=0.419, 
p<0.05), as were BDI item 9 (suicidal ideation) and MMPI-PTSD scores (r=0.600, p<0.01). 2) A regression analysis of LF/HF ratios and 
MMPI-PTSD scores revealed an R-value of 13.8% (Adj. R
2=0.138, F=4.695, p=0.041), and a regression analysis of BDI item 9 and MM-
PI-PTSD scores showed an R-value of 32.8% (Adj. R
2=0.328, F=11.234, p=0.003). In other words, the LF/HF ratio (β=0.419) and BDI 
item 9 (β=0.600) appear to be risk factors in predicting MMPI-PTSD scores.
ConclusionaaThe LF/HF ratio, a standard index of autonomic nervous system activity, can be used as an objective neurobiological in-
dex to analyze PTSD among North Korean defectors presenting with various mental and physical symptoms, and the approximate level 
of suicide -ideation can act as a predicting factor for PTSD.  Psychiatry Investig 2011;8:297-304
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INTRODUCTION
As of December 2010, more than 20,000 people had defect-
ed from North Korea, many suffering from hunger and dis-
eases almost to the point to death.
1 The need for medical at-
tention among North Korean defectors is expected to increase 
in the future, especially for mental health care, which plays a 
key role in successful adaptation.
2 However, despite their dif-
ferent cultural background and the hardships they have expe-
rienced, few systematic studies have focused on mental health 
issues among defectors. The studies that have been done tend 
to simply investigate the present conditions in North Korea 
and the experiences of North Korean defectors instead of at-
tempting to understand and solve the issues related to various 
mental difficulties. Many North Korean defectors experience 
various traumatic incidents: direct and indirect suppression 
of human rights, the escape process, hardships related to liv-
ing in a third country, separation from family, death of family 
and friends, various physical diseases, and fear of being ca-
ught, captured, or being refused refugee status.
3 These experi-
ences are not isolated; they are generally very complicated and 
ongoing issues. Many defectors suffer from major mental dis-
eases such as post-traumatic stress disorder (PTSD) or depres-
sion.
4 Defectors understandably find it difficult to go through 
the processes of settling in a new society, including dealing 
with economic hardship, severance of social relationships, 
and culture shock, especially when they have been living in a 
society that differs politically, economically, and sociocultur-
ally.
5 Among North Korean defectors, secondary stress factors 
and a lack of emotional and social support can act as causal 
and aggravating factors of PTSD, which is related to the loss 
of constancy of psychological, biological, and social balance.298  Psychiatry Investig 2011;8:297-304
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Many mental disorders, such as mood disorders and anxi-
ety disorders, are closely related to physical symptoms.
6 His-
torically, PTSD has been defined by focusing on physical 
symptoms such as ‘soldier’s heart’ and ‘railway spine.’ This 
kind of definition implies that PTSD commonly involves vari-
ous atypical physical symptoms. Traumatic experiences are 
related to stress reactions, which can cause various physical 
symptoms due to imbalances in the autonomic neuron sys-
tem caused by overreaction of the sympathetic and suppres-
sion of the parasympathetic nervous system. Physical symp-
toms can also be the result of the direct and indirect physical 
traumas that caused PTSD. Finally, physical symptoms can be 
related to mentally coexisting diseases such as depression. 
One study reported that physical symptoms can be predictors 
of depression, and physical symptoms can similarly be linked 
to other coexisting diseases.
7 Chronic physical symptoms lead 
to increased use of medical services and increased cost.
8 Lange 
et al.
9 reported that patients are frequently not diagnosed with 
PTSD because they do not voluntarily seek medical attention 
for their PTSD symptoms. On the other hand, many patients 
seek medical attention for physical symptoms even though 
these are actually rooted in PTSD. Nakell et al.
10 reported that 
many patients are unaware of the association between their 
symptoms and the trauma they had experienced, even though 
they frequently seek help for physical symptoms after under-
going a severe trauma. These authors stressed the need for a 
specific medical interview to assess the possibility of PTSD 
among patients who have experienced a severe trauma and 
seek help for atypical physical symptoms. Depression is often 
linked with PTSD, and it increases the risk for suicide, so me-
dical practitioners need to pursue this kind of evaluation 
more actively.
11
Heart-rate variability (HRV) is an index that quantitatively 
demonstrates minute changes in heart rate during normal 
physiological processes of the autonomic nervous system.
12 
HRV is a simple and non-invasive method used to confirm a 
present health condition and psychophysiologically stable 
state.
13 In a normal individual, the heart rate maintains a con-
stant body environment by irregularly, minutely, and const-
antly changing according to interactions between the sympa-
thetic nervous system, which is the basis of the autonomic ner-
vous system, and the parasympathetic nervous system.
12 Heal-
thy individuals exhibit constant HRV, allowing them to be 
very sensitive to the environment inside and outside their body, 
including blood oxygen concentration, body temperature, and 
blood pressure, and to reach a physiological heart-rate bal-
ance in a short period of time.
14 Decreased HRV can be an in-
dependent index related to the incidence of fatal heart attacks, 
such as is seen in ventricular fibrillation.
15 Therefore, HRV 
may reveal signs of disorder in the autonomic nervous sys-
tem and serve as an indicator of the level of reaction to stress.
This study evaluated PTSD symptoms among North Kore-
an defectors along with their level of suicidal ideation and the 
correlation of both with HRV to assess the possibility of using 
HRV as an objective neurobiological index of signs of auto-
nomic nervous system disorder and reactions to stress. 
METHODS
Subjects
We assessed HRV and administered questionnaires to a 
sample of North Korean defectors who attended a free lecture 
about defectors and their mental health, which was hosted by 
our institution. We analyzed the results without any particular 
standard of exclusion. Prior to the study, we explained the pur-
pose and methodology and received consent from all partici-
pants. We selected a total of 32 North Korean defectors (nine 
men, 23 women) and measured their HRV after they com-
pleted the Minnesota Multiphasic Personality Inventory-
PSTD (MMPI-PTSD) scale and the Beck Depression Inven-
tory (BDI).
Assessment measures
BDI
Depression levels were measured using the Korean version 
of the BDI, which was adapted by Lee and Song.
16 This mea-
surement is a self-reported questionnaire to evaluate the exis-
tence and level of depression, including cognitive, emotional, 
motivational, and physiological symptoms. To simply investi-
gate the suicidal ideation of North Korean defectors, we se-
lected and analyzed item number 9 from the BDI Test, which 
includes various types of depression symptoms. Responses on 
the BDI use a four-point scale, from mild (0) to severe (3), ac-
cording to the level of symptoms reported for each question. 
On the BDI, scores lower than nine are classified as non-de-
pression, 10-15 as mild depression, 16-23 as moderate depres-
sion, and 24-63 as severe depression. The internal inconsis-
tency of this measure is α=0.91.
16
MMPI-PTSD
The MMPI-PTSD was administered to help clarify PTSD 
symptoms. This measurement is a subordinate measurement 
of MMPI constructed by selecting 45 questions about PTSD 
symptoms from the MMPI questionnaire. Individuals who 
score higher than 17 points are more likely to be diagnosed 
with PTSD,
17 so we used 17 points as the cutoff for PTSD. 
HRV
The HRV examination was conducted by a medical worker BA Song et al. 
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in a quiet and calm environment. Before the examination, 
participants were asked to remove jewelry and cell phones. 
Sensors were attached, the procedure was explained, and par-
ticipants were given at least 5 minutes to adjust to the envi-
ronment so as to minimize any effects from short-term activ-
ity. Participants were asked to breathe evenly and lean back in 
a comfortable chair, to focus on a certain point on the wall wi-
thout closing their eyes, and not to phonate in any way. After 
the medical worker checked the limb-lead conduction and 
confirmed that the graph was clear and had no interfering 
wavelength, HRV measurements were carried out for 5 min-
utes using an SA-2000E (Medicore, Seoul, Korea). Next, HRV 
results were assessed based on the widely used time-domain 
analysis and frequency-domain analysis. The standard devia-
tion of the NN intervals is a comprehensive and universal in-
dex of HRV and is easily applied for experiments;
18 it is widely 
used as an independent predicting factor of heart ischemia 
because it is highly sensitive, especially with regard to impor-
tant heart diseases.
19
Frequency-domain analysis can reveal how the frequency 
function is distributed.
20 Frequency can be divided into three 
period components through power-spectrum analysis.
21 The 
first component is the high-frequency component (HF com-
ponent), which is an index of parasympathetic system func-
tioning; it is associated with the breathing cycle, which is be-
tween 0.15 Hz and 0.4 Hz. The second component is the low-
frequency component (LF component), between 0.05 Hz and 
0.15 Hz. The LF component is associated with changes related 
to the pressure receptor and body temperature control; it is 
affected by both the sympathetic and parasympathetic ner-
vous systems, but mainly reflects the activity of the sympa-
thetic nervous system.
22 The third component is the very-low-
frequency component (VLF component), between 0.005 Hz 
and 0.05 Hz. It can act as an additional index of parasympa-
thetic nervous system activity, but it is widely known that to 
provide accurate results, this component must be measured 
for a minimum of 5 minutes.
23 The LF/HF ratio is a general 
balance index used to assess the sympathetic activity of the 
heart or the sympathetic/parasympathetic nervous system bal-
ance. High ratios indicate heightened activity of the sympa-
thetic or suppression of the parasympathetic nervous sys-
tem.
24 For the 5-minute measurement, normalized LF and 
normalized HF, the ratio of LF and HF excluding VLF, was 
used to compensate for the time limit, and the log value was 
applied to ensure a normal distribution because the distribu-
tions of LF and HF values were dispersed and non-normal.
12
Data analysis
Technical and statistical analyses were conducted to assess 
demographic variables and experimental characteristics of 
patients. Mann-Whitney U- and Kruskal-Wallis tests were 
used to compare BDI and MMPI results according to the 
characteristics of subjects. The Mann-Whitney U-test was 
used to compare HRV results based on the presence of PTSD 
symptoms. Pearson’s correlation was used to assess the associ-
ations among HRV, BDI, BDI item 9, and MMPI-PTSD. A re-
gression analysis was conducted to examine how extracted 
variables were related to MMPI-PTSD in the correlation an-
alysis of PTSD results. All statistical analyses were conducted 
using SPSS for Windows. The level of statistical significance 
was set at p<0.05.
RESULTS
Table 1 lists the demographic and sociological characteris-
tics of study subjects. A total of nine men and 23 women par-
ticipated; the average age was 50.2 years (SD=14.8), and the 
age range was 20-76 years. Of the 32 respondents, 26 had 
stayed in a third county after defecting from North Korea and 
before entering South Korea; their average length of stay in 
that country was 32.1 months (SD=41.4), and the longest was 
156 months. Overall, 56.3% of respondents had more than a 
high-school education, and 37.5% participants had lost a 
partner: one was separated (3.1%), three were divorced 
(9.4%), and eight were widowed (25%). Of the 32 respon-
dents, 27 (87.5%) were unemployed. With regard to health 
care benefits, 28 respondents (87.5%) had medical aid, and 
four (12.5%) had health insurance. Of the 32 respondents, 29 
(90.6%) were non-smokers, and 18 (56.3%) never comsumed 
alcohol. 
Table 2 compares average and standard deviations of BDI 
and MMPI-PTSD according to the characteristics of subjects. 
Women were more likely to be depressed, but the level of de-
pression as measured by BDI did not differ significantly be-
tween men (average score=15, SD=7.1) and women (average 
=29.4, SD=16.2). When we assessed depression based on heal-
th care benefits, we found that medical aid group had an aver-
age BDI score of 29.8 (SD=14.9), and the health care insurance 
group had an average BDI score of 7.7 (SD=5.9); this differ-
ence was statistically significant. MMPI-PTSD results did not 
differ significantly between women 21.3 (SD=13.0) and men 
9.4 (SD=8.7). With regard to health care benefits and MMPI-
PTSD results, the medical aid group averaged 20.6 points 
(SD=13.0) and the health insurance averaged 7.0 points (SD= 
3.5) ; this difference was not significant.
Table 3 compares the groups with and without symptoms 
of depression for each HRV index. The group with depression 
symptoms had an average heart rate of 106.7 beats/min (SD= 
42.8), whereas those without depression averaged 90.7 beats/
min (SD=49.9); this difference was not statistically significant. 300  Psychiatry Investig 2011;8:297-304
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Table 1. Demographic characteristics
N % Mean±SD Range
Gender Male 9 28.1
Female 23 71.9
Total 32 100.0
Age (years) 32 50.2±14.8 20-76
Length of residence in the Republic of Korea 
  (months) 31 44.7±35.5 3-144
Stay in a third country  Yes 26 81.3
No 5 15.6
Non-response 1 3.1
Total 32 100.0
Length of stay in a third country (months) 31 32.1±41.4 0-156
Education Uneducated 2 6.3
Elementary school 4 12.5
Middle school 8 25.0
High school 10 31.3
College 8 25.0
Total 32 100.0
Married state Unmarried 7 21.9
Cohabitate 3 9.4
Married 10 31.3
Separated 1 3.1
Divorced 3 9.4
Widowed 8 25.0
Total 32 100.0
Occupation Yes 5 15.6
No 27 84.4
Total 32 100.0
Monthly income (unit: 10,000 Korean won ) 32 28.1±61.2 0-230
Medical aid No 4 12.5
Yes 28 87.5
Total 32 100.0
Smoking Non-smoker 29 90.6
Smoker 2 6.3
Non-response 1 3.1
Total 32 100.0
Drinking  No alcohol 18 56.3
Once a month 5 15.6
2-4 times a month 4 12.5
2-3 times a week 2 6.3
More than 4 times a week 2 6.3
Non-response 1 3.1
Total 32 100.0
N: number of subjects, SD: standard deviationBA Song et al. 
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The group with depression symptoms had a higher LF/HF ra-
tio at 2.4 (SD=1.9) than did the group without symptoms 1.9, 
(SD=1.5), but difference was also not statistically significant. 
Table 4 compares the groups with and without PTSD 
symptoms by each HRV index. The average heart rate was 
104.6 beats/min (SD=43.8) among the group with PTSD 
symptoms and 92.7 beats/min (SD=61.4) among the group 
without symptoms; this difference was not statistically signif-
icant. The group with PTSD symptoms had a higher LF/HF 
ratio (2.5, SD=1.9) than the group without PTSD symptoms 
(1.5, SD=1.5), but this difference was also not statistically sig-
nificant.
Table 5 lists the variables related to autonomic nervous sys-
tem functioning in HRV and the correlations between BDI, 
BDI item 9, and MMPI-PTSD. A statistically significant cor-
relation appeared between MMPI-PTSD results and the LF/
HF ratio (r=0.419, p<0.05), a comprehensive index for sym-
pathetic/parasympathetic nervous system balance or activity 
of the sympathetic nervous system in the heart. BDI item 9 
was correlated with the LF/HF ratio (r=0.461, p<0.05), as was 
the normalized LF (r=0.457, p<0.05), but the latter was nega-
tively correlated with normalized HF (r=-0.493, p<0.05), 
Table 2. Comparison of average and standard deviation of BDI and MMPI-PTSD according to the characteristics of subjects
BDI MMPI-PTSD
Mean±SD Z/χ
2 p Mean±SD Z/χ
2 p
Gender Male 15.0±7.1 
-1.382 0.167
  9.4±8.7
-1.794 0.073
Female 29.4±16.2  21.3±13.0
Age (years) 45 or younger 27.5±17.1 
-0.402 0.688
21.6±11.2
-0.817 0.414 46-64 28.4±14.0  17.8±14.4
Older than 65 5.0 -
Length of residence in the  
  Republic of Korea (years) 
More than 3  28.0±17.5  -0.568 0.570 21.5±10.7 -0.878 0.380
3 or under 26.1±15.5  17.5±15.1
Stay in a third country
Yes 27.5±13.9 
-0.732 0.464
20.0±11.8
-0.377 0.706
No 23.0±30.6  18.3±21.6
Length of stay in a third  
  country (years)
More than 2  27.4±14.0 -0.370 0.711 21.0±12.1 -0.490 0.624
2 or under 26.4±18.1 18.6±13.6
Education Uneducated 43.0
  5.612 0.230
32.0
  1.751 0.781
Elementary school 40.0±4.0 20.8±16.4
Middle school 21.2±8.7 16.4±9.4
High school 28.6±19.4 19.9±14.8
College 17.8±16.6 16.3±15.0
Married state Living together 32.9±15.8
-1.391 0.164
16.7±13.8
-0.807 0.420
Living alone 23.7±15.6 20.7±12.7
Occupation Yes 26.0±14.0
-0.458 0.647
15.3±13.4
-0.606 0.545
No 27.0±16.5 19.7±13.2
Medical aid Yes 29.8±14.9
-2.334* 0.020
20.6±13.0
-1.811 0.070
No   7.7±5.9   7.0±3.5
*p<0.05. BDI: Beck Depression Inventory, MMPI-PTSD: Minnesota Multiphasic Personality Inventory-PTSD scale, SD: standard deviation 
Table 3. HRV comparison between depression group and non-
depression group, measured by BDI
BDI≥16
(N=14)
BDI<16
(N=15)
Z p
SDNN 75.4±90.0 57.9±53.8 -1.194 0.233
HR 106.7±42.8 90.7±49.9 -1.865 0.062
RMSSD 40.3±29.8 35.1±19.5 -0.895 0.371
LNTP 7.5±2.6 6.8±2.0 -0.037 0.970
LNVLF 5.6±3.2 4.7±2.5 -1.232 0.218
LNLF 6.2±2.6 5.3±2.1 -0.561 0.575
LNHF 4.9±2.4 5.0±1.7 -0.971 0.331
NORMLF 61.2±20.7 59.2±15.0 -0.671 0.502
NORMHF 38.7±21.4 42.2±16.0 -0.746 0.456
LF/HF ratio 2.4±1.9 1.9±1.5 -0.709 0.478
HRV: heart-rate variability, BDI: Beck Depression Inventory, 
SDNN: standard deviation of the NN intervals, HR: heart rate, 
RMSSD: root of the mean squared differences of successive NN 
intervals, LNTP: log total power, LNVLF: log very-low-frequency 
components, LNLF: log low-frequency components, LNHF: log 
high-frequency components, NORMLF: normalized low-frequen-
cy components, NORMHF: normalized high-frequency compo-
nents, LF/HF ratio: low-frequency/high-frequency ratio. N: num-
ber of subjects 302  Psychiatry Investig 2011;8:297-304
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which is known to be an index of parasympathetic nervous 
system functioning. 
Table 6 lists the results of the regression analysis between 
LF/HF ratios and MMPI-PTSD results; the R-value was 13.8% 
(Adj. R
2=0.138, F=4.695, p=0.041). The regression model re-
vealed that the LF/HF ratio (β=0.419) was a strong factor in 
predicting MMPI-PTSD scores.
Table 7 lists the result of the regression analysis between 
BDI item 9 and MMPI-PTSD results; the R-value was 32.8 
(Adj. R
2=0.0328, F=11.234, p=0.003). The regression model 
revealed that BDI item 9 (β=0.600) was a strong factor in pre-
dicting MMPI-PTSD scores.
DISCUSSION
This study evaluated the symptoms of post-traumatic stress 
disorder among North Korean defectors along with their level 
of depression and the correlation of both with heart-rate vari-
ability to explore the possibility of using HRV as an objective 
neurobiological index of signs of autonomic nervous system 
disorder and level of reaction to stress.
Our regression model revealed that the LF/HF ratio (β= 
0.419) was a statistically significant explanatory variable for 
MMPI-PTSD scores. In other words, the LF/HF ratio may be 
used as an objective neurophysiological index to predict 
PTSD. Mellman et al.
24 suggested that people with active nor-
adrenalin, which causes a high LF/HF ratio during REM 
sleep, may be more prone to stress disorders after experienc-
ing trauma.. Patients with a stress disorder after experiencing 
trauma have low HF values and high LF values, and the bal-
ance of the autonomic nervous system is known show in-
creased sympathetic nervous system activity. The HF compo-
nent is known to be especially closely related to the electrical 
stability of the heart, and factors such as stress, fear, and anxi-
ety can reduce HF values.
22 Therefore, patients with PTSD 
Table 4. HRV comparison between PTSD and non-PTSD groups 
as defined by MMPI-PTSD scores
MMPI-PTSD 
≥17 (N=14)
MMPI-PTSD 
<17 (N=10)
Z p
SDNN 79.3±87.96 53.52±49.37 -0.351  0.725 
HR 104.6±43.8 92.7±61.4 -1.875  0.061 
RMSSD 42.7±28.4 32.0±17.2 -0.703  0.482 
LNTP 7.8±2.2 6.6±2.3 -0.791  0.429 
LNVLF 5.6±3.2 4.9±2.5 -0.528  0.598 
LNLF 6.4±2.3 5.0±2.3 -1.377  0.169 
LNHF 5.1±2.3 4.8±1.7 -0.029  0.977 
NORMLF 62.9±19.2 53.4±15.0 -1.522  0.128 
NORMHF 37.0±19.9 48.2±15.8 -1.464  0.143 
LF/HF ratio 2.5±1.9 1.5±1.5 -1.319  0.187 
HRV: heart-rate variability, BDI: Beck Depression Inventory, 
SDNN: standard deviation of the NN intervals, HR: heart rate, 
RMSSD: root of the mean squared differences of successive NN 
interval, LNTP: log total power, LNVLF: log very-low-frequency 
components, LNLF: log low-frequency components, LNHF: log 
high-frequency components, NORMLF: normalized low-frequen-
cy components, NORMHF: normalized high-frequency compo-
nents, LF/HF ratio: low-frequency/high-frequency ratio. N: num-
ber of subjects 
Table 5. Analysis of correlations among HRV, BDI, BDI item 9, 
and MMPI-PTSD
BDI BDI9 MMPI-PTSD
BDI 1.000
BDI item 9   0.744***   1.000
MMPI-PTSD   0.853***   0.600**   1.000
SDNN    0.062   0.174   0.210
HR   0.074   0.269   0.189
RMSSD   0.061   0.021   0.300
LNTP   0.128   0.061   0.327
LNVLF   0.275   0.191   0.103
LNLF   0.178   0.176   0.360
LNHF -0.208 -0.254 -0.035
NORMLF   0.149   0.457*   0.357
NORMHF -0.246 -0.493* -0.397
LF/HF ratio   0.261   0.461*   0.419*
*p<0.05, **p<0.01, ***p<0.001. HRV: heart-rate variability, BDI: 
Beck Depression Inventory, SDNN: standard deviation of the NN 
intervals, HR: heart-rate, RMSSD: root of the mean squared differ-
ences of successive NN interval, LNTP: log total power, LNVLF: 
log very-low-frequency components, LNLF: log low-frequency 
components, LNHF: log high-frequency components, NORMLF: 
normalized low-frequency components, NORMHF: normalized 
high-frequency components, LF/HF ratio: low-frequency/high-
frequency ratio
Table 6. Regression analysis of LF/HF ratio and MMPI-PTSD
Unstandardized 
coefficient
Standardized 
coefficient t p
B SE β
Constant 12.687 3.997 3.174 0.004
LF/HF ratio 3.199 1.476 0.419 2.167 0.041
Adj. R
2=0.138, F=4.695, p=0.041. LF/HF ratio: low-frequency/
high-frequency ratio, MMPI-PTSD: Minnesota Multiphasic Per-
sonality Inventory-PTSD scale
Table 7. Regression analysis of BDI item 9 and MMPI-PTSD
Unstandardized 
coefficient
Standardized 
coefficient t p
B SE β
Constant 16.148 2.691 6.000 <0.001
BDI item 9 6.607 1.971 0.600 3.352 0.003
Adj. R
2=0.328, F=11.234, p=0.003. MMPI-PTSD: Minnesota Mul-
tiphasic Personality Inventory-PTSD scaleBA Song et al. 
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frequently exhibit imbalanced autonomic nervous systems 
compared with healthy individuals. Cohen et al.
25 conducted 
a preliminary experiment with nine PTSD patients and found 
that they had a significantly higher pulse and significantly re-
duced HRV. Because measurement of HRV is unlikely to in-
volve the subjectivity of an examiner, the results can be used 
immediately to objectively measure the neurological balance 
between the sympathetic and parasympathetic nervous sys-
tems and can be useful in explaining the relationship to pa-
tients. For this reason, this technique may be widely experi-
mentally used in psychiatry in the future.
BDI and MMPI-PTSD results were statistically correlated 
(r=0.853, p<0.001). Regression analysis revealed that BDI 
item 9 (β=0.600) was a strong and significant factor in pre-
dicting MMPI-PTSD scores. Kinjie
26 suggested that a coexist-
ing major depressive disorder is a predicting factor for PTSD. 
Some studies have reported low HRV results among patients 
with depression who are suffering from high anxiety
27 and in-
creased heart rate as well as among patients with major de-
pression disorder,
28 but other studies have found no signifi-
cant differences in these values compared with healthy 
individuals.
29 These different results may stem from differenc-
es in methodology or study population (e.g., age, sex, level of 
depression). Depression is known to be a major factor in car-
diovascular aftereffects or sudden death, which can occur af-
ter cardiac infarction. Sandra et al.
7 demonstrated that physi-
cal symptoms can be predicting factors for depression, and 
physical symptoms and depression are very closely related. 
Many studies have demonstrated the relationship between 
HRV and the effects of cardiac infarction and between chang-
es in heart rate and depression.
15
Of our respondents, 37.5% had lost a spouse due to death, 
divorce, or separation. Breslau et al.
30 argued that it is difficult 
to obtain accurate PTSD results without considering socio-
demographic variables and that support from family can alle-
viate emotional stress. PTSD is generally known to occur more 
frequently among women.
31 When women and men are ex-
posed to the same trauma, women are twice as likely to suffer 
from PTSD.
32 After being exposed to the same trauma, wom-
en are more likely than men to lack a social support system 
during the process of overcoming the trauma. Also women 
are more likely to exhibit more frequent and severe avoidance, 
emotional dampening, excessive tension, and physical symp-
toms compared with men exposed to the same trauma.
33 Fur-
ther study of North Korean women defectors and family sup-
port networks is required.
Among our respondents, the average period of stay in a 
third country was 32.1 months, longer than the period repor-
ted by Min et al.,
34 which was 21.72 months. North Korean 
defectors may experience various traumas such as capture, se-
paration from family, being sent back to North Korea, or resi-
dence in a third country. Therefore, they are at greater risk for 
PTSD compared with the general population.
35 In general, 
traumatic experiences are known to have a cumulative effect, 
so an individual exposed to more trauma is at greater risk for 
PTSD.
36 Improving the mental health of North Korean defec-
tors will require early diagnosis of PTSD and active medical 
care.
This study had several limitations. First, its sample size was 
fairly small. Second, the subjects were North Korean defectors 
who attended a mental health lecture hosted by a hospital in 
Seoul, rather than a random sample, they cannot represent all 
North Korean defectors. Third, we were unable to control for 
all factors that affect HRV, including environmental variables 
such as noise and temperature, and those that affect the auto-
nomic nervous system, such as smoking, caffeine, etc. Future 
studies should consider factors including age, heart function, 
blood pressure, diabetes, plasma norepinephrine level, other 
physical disease that can affect the autonomic nervous sys-
tem, short-term stress, etc. Fourth, this study used the MMPI-
PTSD inventory instead of interview-based measurement. 
Therefore, to generalize the results of this study, the findings 
should be verified through large-scale systematic research in-
cluding subjective evaluation of patients and evaluation of 
symptoms through interviews.
We assessed North Korean defectors seeking help for vari-
ous physical symptoms such as headache and tiredness and 
measured their autonomic nervous system functioning using 
objective instruments. The physical symptoms appearing 
among North Korean defectors who are exposed to trauma 
have important psychopathological characteristics, generate 
actual pain and dysfunction in patients, affect the develop-
ment of disease, and increase unnecessary medical use. Thus, 
it is very important to clarify the characteristic physical symp-
toms appearing among PTSD patients. If the PTSD symp-
toms and physical symptoms of North Korean defectors are 
not treated and continue for a long period of time, these de-
fectors will have more difficulty adapting to our society; this 
could cause various social problems nationally. HRV has re-
cently received considerable attention in the field of psychia-
try because it can measure the activity of the autonomic ner-
vous system, which is closely related to physical symptoms, in 
a non-invasive way, in a short period of time, and for a rea-
sonable cost. This study assessed the possibility of using HRV 
as an objective method of evaluation. Further systematic re-
search is needed to assess changes in the autonomic nervous 
system after treatment for PTSD.
Our results indicate that the LF/HF ratio can be used as an 
objective neurophysiological index in predicting PTSD. More-
over, because suicidal ideation and PTSD appear to be some-304  Psychiatry Investig 2011;8:297-304
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what associated among North Korean defectors, PTSD 
should be diagnosed early to improve these individuals’ men-
tal health and prevent suicide. PTSD treatments should be 
developed that consider the special situation and culture of 
this population.
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